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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the unevenness 
of a surface pattern by irradiating a light to a substrate 
having a pattern formed thereon, and observing the 

scattered light from the edge part of the pattern. t p 
SOLUTION: A substrate 1 having a resist pattern formed •* ^ 

thereon is placed on a substrate support base 200, a * Lq, 

light source 20 is arranged above on one side, and a 
sensor camera 1 0 having a lens optical system 1 1 and a 

sensor 12 is arranged above on the other side. The light f 
from the light source 20 is radiated to the resist pattern 

on the substrate 1 surface at a first angle 61, the y 
incident light is reflected at a prescribed angle. When the w 
surface of the substrate 1 is uneven, the light is > * * *T**-*/~*1l 

■ • a . * • ■ > m m m « _ _ ... I ' 1 
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scattered in the edge part of the resist pattern, and the I— / f i< *a - J 

sensor camera means 10 thus receives not the direct 
reflected light from the resist pattern flat part, but the 
scattered light scattered by the edge part with a second 
incident angle 62 on the sensor 12. Namely, only the 
scattered light by the edge part of the resist pattern is 
grasped as image, and the change of the edge part is detected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The surface pattern unevenness detection approach of inspecting the unevenness of a 
pattern by irradiating light to the substrate with which the pattern was formed in the front face, and 
observing the scattered light from the edge section of this pattern. 

[Claim 2] The scattered light from the edge section of said pattern is the surface pattern unevenness 
detection approach of claim 1 detected with the CCD line sensor with which sensibility 
(v/microJ/cm2) near peak quantum efficiency (700nm) is made or more into 100. 
[Claim 3] Said CCD line sensor is the surface pattern unevenness detection approach of claim 2 used 
as a time quadrature mold (TDLTime Domainlntegration) sensor. 

[Claim 4] The include angle (thetaS) with the optical axis of the lens system which condenses the 
scattered light to the light-receiving side and this light-receiving side of said CCD line sensor to 
accomplish is claim 2 or the surface pattern unevenness detection approach of 3 of it being the same 
as the include angle (theta) of said optical axis and said substrate to accomplish, being larger than 
this include angle (theta), being smaller than 90 degrees, namely, being 90 degree>theta S>=theta. 
[Claim 5] The light source which is arranged in the one side upper part of a substrate, and irradiates 
light to a substrate 1st at an angle of predetermined (theta 1) to the horizontal plane of a substrate, 
Surface pattern unevenness detection equipment characterized by having the 1 st sensor camera 
means which observes the light which is arranged in the other side upper part of a substrate, is 
scattered about in the edge section of the pattern on the front face of a substrate, and carries out 
incidence to a sensor at the 2nd include angle (theta 2) to a substrate horizontal plane, and inspects 
pattern unevenness. 

[Claim 6] said 2nd include angle (theta 2) is larger than the 1st include angle (theta 1) — theta2 
>thetal [ namely, ] it is ~ surface pattern unevenness detection equipment of claim 5. 
[Claim 7] Furthermore, claim 5 or 6 surface pattern unevenness detection equipment which are 
characterized by having the 2nd sensor camera means which inspects the defect of the pattern on said 
front face of a substrate by the vertical illumination by the half mirror which adjoined said light 
source and has been arranged. 

[Claim 8] Said 1st and 2nd sensor camera means are claims 5 and 6 which have the CCD line sensor 
with which sensibility (v/microJ/cm2) near peak quantum efficiency (700nm) is made or more into 
100, or surface pattern unevenness detection equipment of 7. 

[Claim 9] Said CCD line sensor is surface pattern unevenness detection equipment of claim 8 used as 
a time quadrature mold (TDLTime Domainlntegration) sensor. 

[Claim 10] The include angle (thetaS) with the optical axis of the lens system which condenses the 
scattered light to the light-receiving side and this light-receiving side of said CCD line sensor to 
accomplish is claim 8 or the surface pattern unevenness detection equipment of 9 which it is the 
same as the include angle (theta) of said optical axis and said substrate to accomplish, larger than this 
include angle (theta), is smaller than 90 degrees, namely, is 90 degree>theta S>=theta. 
[Claim 11] Surface pattern unevenness detection equipment given in one term of claims 5-10 which 
attach a fixed link in the substrate susceptor which lays said substrate, form the parallel motion 
mechanism equipped with the rocking link which rocks the both ends of this fixed link as the 
supporting point, and attach the sensor of said 1st sensor camera means in said fixed link of this 
parallel motion mechanism, and the movable link which counters. 
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[Claim 12] Surface pattern unevenness detection equipment given in one term of claims 5-10 which 
form a pulley in the edge and the other-end section which attached the end of a ** length base 
material in the substrate susceptor which lays said substrate, enabling free rocking, and was attached 
in said substrate susceptor of said Sai chief base material free [ rotation ], connect both pulleys by 
the belt, form a parallel motion mechanism, and attach the sensor of said 1st sensor camera means in 
the pulley of said other end of this parallel motion mechanism. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally this invention relates to the surface pattern unevenness detection 
approach and equipment which can be especially used effectively in manufacture of a liquid crystal 
display panel (liquid crystal TFT substrate) and a poly-Si TFT substrate etc. about the surface pattern 
unevenness detection approach and equipment which used the line sensor camera. 
[0002] 

[Description of the Prior Art] For example, the photograph RISOGURAFU process which faces 
manufacturing a liquid crystal display panel (liquid crystal TFT substrate), exposes a predetermined 
pattern image with an exposure machine to the substrate which consists of a glass base material, a 
metal (Cr) layer, and a resist layer, subsequently develops an exposed resist layer, and produces the 
resist pattern of a predetermined pattern is required. 

[0003] At this time, in order to investigate whether actuation of an exposure machine is normal, 
inspection of viewing is conducted using the source of Hiromitsu Haba. As an important inspection 
item, there is inspection of the unevenness of exposure to the resist layer by the abnormalities in a 
focus of an exposure machine especially. With the conventional technique, it is difficult to carry out 
the automatic acquisition of the observation image of the resist pattern on the front face of a 
substrate, therefore it irradiates the source of the homogeneous light at a substrate, the condition of 
the reflected light from the resist edge in a resist pattern is viewed, and extent of unevenness of 
exposure is judged. However, since this approach is an organoleptic test by the help, there is much 
variation, and inspection by viewing is becoming difficult with enlargement of a TFT substrate, and 
automation of unevenness-of-exposure inspection is desired strongly. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, as replacement of a visual inspection, as shown in 
drawing 1 , the attempt which is going to acquire an image with the 2-dimensional CCD sensor 
camera 10 occurs the image of the substrate 1 which is the stationary inspected object. That is, it 
considers as the configuration which acquires an image from the end side slanting upper part of the 
substrate 1 which equipped the front face with the resist pattern with the two-dimensional CCD 
sensor camera 10 which irradiated the substrate 1 through Fresnel lens 21 and the white scattered 
plate 22, and has arranged the light from the light source 20 to the other end side slanting upper part 
of a substrate 1. 

[0005] Although observation good about the center section of substrate image 1G equivalent to the 
monitor's 100 profile center section 101 is possible since the include-angle range which can observe 
unevenness of exposure is narrow namely, if a good focus is not obtained in vertical both ends, 
therefore the substrate 1 which is a photographic subject becomes large with this configuration, it 
will become impossible however, to observe the unevenness covering the substrate 1 whole surface. 
[0006] In order to obtain a good focus in the screen whole region The image formation side of the 
sensor camera 1 0 equipped with the lens system 1 1 and the sensor 1 2 as shown in drawing 2 , That 
is, as idea ** show [ that only an include angle (alpha) leans the light-receiving side of a sensor 12 in 
the direction which separates from the substrate 1 to be examined ] drawing 3 in this case, the 
distortion in the vertical side of a monitor's 100 screen becomes large, and this is not desirable, 
either. 
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[0007] Therefore, the purpose of this invention is offering the approach and equipment which detect 
preferably the surface pattern unevenness of the inspection object by which an optical exposure is 
carried out using a line sensor. 

[0008] Other purposes of this invention are being able to use it effective in inspection of a resist 
pattern in manufacture of a liquid crystal display panel (liquid crystal TFT substrate) etc., being able 
to inspect not only the unevenness of exposure by the exposure machine but the defect of a resist 
pattern, and offering especially, the surface pattern unevenness detection approach and equipment 
which can be used also for detection of the exposure unevenness of the laser annealing at the time of 
manufacturing a poly-Si TFT substrate etc. further. 
[0009] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the surface pattern 
unevenness detection approach and equipment concerning this invention. If it summarizes, this 
invention will be the surface pattern unevenness detection approach of inspecting the unevenness of 
a pattern, by irradiating light to the substrate with which the pattern was formed in the front face, and 
observing the scattered light from the edge section of this pattern. Preferably, the scattered light from 
the edge section of said pattern is detected with the CCD line sensor with which sensibility 
(v/microJ/cm2) near peak quantum efficiency (700nm) is made or more into 100, for example, a time 
quadrature mold (TDI:Time Domain Integration) sensor is used suitably. 
[0010] The include angle (thetaS) with the optical axis of the lens system which condenses the 
scattered light in this invention to the light-receiving side and this light-receiving side of said CCD 
line sensor to accomplish is the same as the include angle (theta) of said optical axis and said 
substrate to accomplish, larger than this include angle (theta), is smaller than 90 degrees, namely, is 
made into 90 degree>theta S>=theta. 

[001 1] The light source which according to other modes of this invention is arranged in the one side 
upper part of a substrate, and irradiates light to a substrate 1st at an angle of predetermined (theta 1) 
to the horizontal plane of a substrate, It is arranged in the other side upper part of a substrate. The 
surface pattern unevenness detection equipment characterized by having the 1st sensor camera 
means which observes the light which is scattered about in the edge section of the pattern on the 
front face of a substrate, and carries out incidence to a sensor means at the 2nd include angle (theta 
2) to a substrate horizontal plane, and inspects the unevenness of a pattern is offered, preferably, said 
2nd include angle (theta 2) is larger than the 1st include angle (theta 1) — theta2 >thetal [ namely, ] 
it is . 

[0012] Furthermore, the 2nd sensor camera means which inspects the defect of the pattern on said 
front face of a substrate by the vertical illumination by the half mirror which adjoined said light 
source and has been arranged can be formed in the equipment of this invention. 
[0013] Preferably, said 1st and 2nd sensor camera means have the CCD line sensor with which 
sensibility (v/microJ/cm2) near peak quantum efficiency (700nm) is made or more into 100 with the 
equipment of this invention, and let said CCD line sensor still more preferably be a time quadrature 
mold (TDLTime Domain Integration) sensor. 

[0014] Also in the equipment of this invention, preferably, the include angle (thetaS) with the optical 
axis of the lens system which condenses the scattered light to the light-receiving side and this light- 
receiving side of said CCD line sensor to accomplish is the same as the include angle (theta) of said 
optical axis and said substrate to accomplish, larger than this include angle (theta), is smaller than 90 
degrees, namely, is made into 90 degree>theta S>=theta. 

[0015] A fixed link will be attached in the substrate susceptor which lays said substrate if the 
equipment of this invention is caused like 1 operative condition. The parallel motion mechanism 
equipped with the rocking link which rocks the both ends of this fixed link as the supporting point is 
formed. Can attach the sensor of said 1st sensor camera means in said fixed link of this parallel 
motion mechanism, and the movable link which counters, and according to other embodiments The 
end of a ** length base material is attached in the substrate susceptor which lays said substrate, 
enabling free rocking. A pulley is formed in the edge and the other-end section which were attached 
in said substrate susceptor of said Sai chief base material free [ rotation ], both pulleys can be 
connected by the belt, a parallel motion mechanism can be formed, and the sensor of said 1st sensor 
camera means can be attached in the pulley of said other end of this parallel motion mechanism. 
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[0016] 

[Embodiment of the Invention] Hereafter, the surface pattern unevenness detection approach and 
equipment concerning this invention are **(ed) on a drawing, and are explained in more detail. 
Although this invention can be applied in manufacture of a liquid crystal TFT substrate etc. effective 
also in detection of detection of the unevenness of exposure by the exposure machine, the exposure 
unevenness of the laser annealing at the time of manufacturing a poly-Si TFT substrate further, etc., 
it explains the case where this invention is applied to detection of the unevenness of exposure by the 
exposure machine for manufacture of a liquid crystal TFT substrate, in the example explained below. 

[0017] an example 1 — with reference to drawing 4 , the principle of unevenness-of-exposure 
inspection of this invention is explained first. That is, according to this invention, it faces 
manufacturing a liquid crystal TFT substrate, and the substrate 1 with which the resist pattern was 
formed in the front face at the photograph RISOGURAFU process is laid horizontally on the 
substrate susceptor 200 of test equipment. That is, at a photograph RISOGURAFU process, as for 
the substrate which consists of a glass base material, a metal (Cr) layer, and a resist layer, a 
predetermined pattern image is exposed by the exposure machine at a resist layer, subsequently, an 
exposed resist layer is developed and the resist pattern of a predetermined pattern is formed in a 
substrate front face, with focus errors which consider as a cause particle by which this resist pattern 
was incorporated under the thickness unevenness of a resist, and the resist film, the configuration of 
that edge section shall boil many things, and shall change 

[0018] The light source 20 is arranged in the one side upper part of the substrate 1 laid in the 
substrate susceptor 200, and the sensor camera means 1 0 equipped with the lens optical system 1 1 
and a sensor 12 is arranged in the other side upper part. The light source 20 irradiates light 1st at an 
angle of predetermined (theta 1) to the horizontal plane of a substrate 1 to a substrate 1. As the light 
source 20, the so-called source of horizontal Hiromitsu of elongated shapes, such as a linear-model 
fluorescent lamp, (Rhine-like light source) is suitable. It is suitable for this light source 20 to extend 
to a rear-face side and to be arranged in the cross direction of a substrate 1, i.e., drawing 4 , from a 
space front- face side. Moreover, as wavelength of the light source 20, although not limited, it is 
relation with a sensor camera means 10 to explain later, and it is suitable to be referred to as 600- 
900nm. Moreover, a CCD line sensor can be used as a sensor 12. 

[0019] If light is irradiated from the light source 20 at the 1st include angle (theta 1) to the resist 
pattern of substrate 1 front face by the above-mentioned configuration, the light which carried out 
incidence will be reflected in a substrate horizontal plane and the resist pattern top face currently 
formed in parallel at a predetermined include angle. On the other hand, if unevenness exists in a 
substrate front face, the methods of dispersion of the light in the resist pattern edge section differ. If 
this invention is followed, the sensor camera means 10 is constituted so that the scattered light which 
are scattered about in not the direct reflected light but the edge section from the resist pattern flat- 
surface section, and carries out incidence at the 2nd include angle (theta 2) to a sensor 12 may be 
observed, although the 2nd include angle (theta 2) may be smaller than the 1st include angle (theta 
1), in order to lessen dotage as much as possible and to obtain a good image from a viewpoint of 
gathering the scattered light, this 2nd include angle (theta 2) is larger than the 1 st include angle (theta 
1) — theta2 >thetal [ namely, ] ** — being carried out is desirable. 

[0020] Thus, with the sensor camera means 10 equipped with the CCD line sensor 12, this invention 
can regard only the scattered light by the edge section of a resist pattern as an image, and can detect 
change of the edge section. However, since the scattered light is very weak as compared with the 
direct reflected light, it is desirable that the sensibility (v/microJ/cm2) near peak quantum efficiency 
(700nm) uses the time quadrature mold (TDI:Time Domain Integration) sensor of high sensitivity 
called 100 or more [ 400 ], for example, sensibility, etc. as a line sensor 12. 
[0021] On the other hand, as the sensor camera means 10 equipped with the TDI sensor etc. is 
usually shown in drawing 5 , the lens optical system 1 1 and a sensor 12 are arranged in parallel, 
therefore, it is aslant arranged to the sensor camera means 10, and when the inspected object which 
moves in the direction of an arrow head, i.e., the image of a substrate 1, is incorporated, it is shown 
in drawing 6 — as — both-ends IGa of image 1G, and 1Gb — a focus — BOKERU — it becomes 
things. 
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[0022] Hereafter, the cause and its solution means of this dotage are described. Although the TDI 
sensor 12 is a single dimension line sensor, as shown in drawing 7 , in order to accumulate luminous 
energy, it has breadth also in the direction perpendicular to the scanning direction of sensor data. 
Therefore, since the upper limit of a sensor 12 differs in the distance to a photographic subject 1 
from a lower limit when the sensor camera means 1 0 has been aslant arranged to the inspected 
substrate 1, i.e., a photographic subject, and the lens optical system 1 1 and a sensor 12 are arranged 
in parallel as shown in drawing 8 , when a focus is doubled centering on a sensor, it becomes pin 
dotage in upper limit and a lower limit, extent of this pin dotage — the object for the still cameras of 
marketing as a lens system 1 1 - when the lens of F2.8-60mm is used, the breadth of the point on the 
12th page of a sensor will become about 2 pixels, if sensor pixel size is set to 13 micrometers. 
[0023] That is, when the include angle (theta) of 600mm, an optical axis, and a photographic subject 
1 is made into 45 degrees for the sensor vertical width-of-face dimension of h= 1 .2mm, and the 
distance S to a photographic subject 1 in drawing 8 , distance S f of a lens system and a sensor light- 
receiving side is set to 66.7mm, and since it is h«S, it is set to dl **d2 **5.4mmD=21mm, and the 
breadth of the point in the sensor upper and lower sides is [0024]. 
[Equation 1] 



[0025] That is, when sensor pixel size is set to 13 micrometers, the breadth of the point on a sensor 
side is about 2 pixels. 

[0026] Moreover, when a photographic subject 1 is picturized from a slanting location, at the right- 
and-left both ends of a sensor 12, distortion of an image occurs, and the point by the vertical scan 
moves in the direction of slant onto a sensor side, as shown in drawing 9 and drawing 10 . A gap of 
this longitudinal direction is about 1 8 pixels in the case where the optical system shown in drawing 8 
is used. At sensor right-and-left both ends, it becomes the same image as pin dotage by this slanting 
migration. The amount of pin dotage by this phenomenon becomes larger than the aforementioned 
focus location gap. 

[0027] In order to solve the above-mentioned focus location gap shown in drawing 8 , as shown in 
drawing 1 1 , only an include angle (alpha) can lean a sensor 1 2 in the direction which separates from 
a substrate (photographic subject) 1. However, pin dotage becomes severe more nearly further than 
the case where it has been arranged [ as opposed to / since it is distorted still more greatly than the 
case where it is a **** / the configuration of the photographic subject 1 which carries out image 
formation to the light-receiving side of a sensor 12 according to this approach / in the right-and-left 
both ends of a sensor 12 / a lens system 1 1 ] in parallel, and, in the case of alpha= 15 degrees, that 
amount becomes about 22 pixels. 

[0028] Therefore, according to the desirable mode of this invention, as shown in drawing 12 , the 
TDI sensor 12 arranges in the direction parallel to a lens system 11a little from an include angle 
parallel to a photographic subject 1, and sets an include angle as the minimum balance location of 
the pin dotage by the two above-mentioned principles generated at the vertical edge and right-and- 
left edge of a sensor 12. 

[0029] That is, the include angle (thetaS) with the optical axis O of the lens system 1 1 which 
condenses the scattered light to the light-receiving side and this light-receiving side of said CCD line 
sensor 12 to accomplish is the same as the include angle (theta) of said optical axis O and said 
substrate 1 to accomplish, larger than this include angle (theta), is smaller than 90 degrees, namely, 
is made into 90 degree>theta S>=theta. 

[0030] A good result can be obtained also when the above commercial lenses are used as a lens 
system 11, without correcting a gap of the image in sensor side right-and-left both ends according to 
a complicated lens system by considering as this configuration. 

[003 1 ] Other examples of this invention are shown in example 2 drawing 13 . According to this 
example, the configuration of a resist pattern, i.e., the defect of a pattern, can be minutely inspected 
with the unevenness-of-exposure detection by the exposure machine at the time of resist pattern 
formation. 
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[0032] That is, although the light source 20 irradiated from across is required for unevenness-of- 
exposure inspection as mentioned above, in configuration defective inspection of a resist pattern, it is 
desirable to use vertical illumination. 

[0033] Therefore, according to this example, like the example 1 explained with reference to drawing 
4 , as shown in drawing 13 , the light source 20 used as a linear-model fluorescent lamp in the one 
side upper part of a substrate 1 is arranged, and 1st sensor camera means 10A equipped with lens 
optical-system 1 1 A and sensor 12A is arranged in the other side upper part. The light source 20 
irradiates light 1st at an angle of predetermined (theta 1) to the horizontal plane of a substrate 1 to a 
substrate 1 . Moreover, 1st sensor camera means 10A is constituted so that the scattered light which 
are scattered about in not the direct reflected light but the edge section from the resist pattern flat- 
surface section, and carries out incidence to the example 1 having explained at the 2nd include angle 
(theta 2) to a sensor 12 similarly may be observed. Moreover, like ****, it is larger than the 1st 
include angle (theta 1), namely, the 2nd include angle (theta 2) is theta2 >thetal. Being carried out is 
desirable. 

[0034] Furthermore, in this example, the light source 20 is adjoined, a half mirror 23 is arranged, and 
2nd sensor camera means 10B is arranged further perpendicular above [ of a half mirror 23 ]. This 
2nd sensor camera means 10B can also be considered as the same configuration as sensor camera 
means 10A of the above 1st, is equipped with lens system 1 IB and sensor 12B, and scans a 
photographic subject 1 horizontally. Moreover, a gobo 25 is arranged in a suitable location. 
[0035] As explained in the example 3 above-mentioned example 1 and the example 2, when 
inspecting unevenness of exposure with the sensor camera means 10 equipped with the line sensors 
12, such as a TDI sensor, according to this invention, it is desirable to observe the scattered light 
which carries out incidence to the sensor camera means 10 at the 2nd include angle (theta2 > theta 1) 
to a horizontal plane. At this time, it is theta 2 depending on the process conditions of an object 
whenever [ to the sensor camera means 10 / incident angle ]. It is necessary to adjust. 
[0036] In this example, as shown in drawing 14 , the sensor camera means 10 is attached in the 
parallel motion mechanism adapting the Section 4 rotation chain which makes a parallelogram. That 
is, a parallel motion mechanism is equipped with the short links LI and L2 and the long links L3 and 
L4 which countered **, and is fixed to the substrate susceptor 200 for the fixed link considered as 
the short link LI to lay an inspected object, i.e., a substrate. The long links L3 and L4 are attached in 
the both ends of this fixed link LI respectively free [ a drive ] for an end, and the short movable link 
L2 is attached in them free [ a drive ] at the other end of these rocking links L3 and L4. 
[0037] The sensor 12 of the sensor camera means 10 is fixed to said movable link L2 by 
predetermined arrangement. At this time, the light-receiving side of a sensor 12 is considered as 
predetermined include-angle arrangement to the flat surface of the substrate susceptor 200. Since the 
movable link L2 always maintains the fixed link LI and parallel and it moves in it even if a parallel 
motion mechanism rocks the drive point of the fixed link LI as the supporting point, it will move in 
the light-receiving side of a sensor 12, always maintaining a fixed include angle to the flat surface of 
the substrate susceptor 200. In addition, the lens system 1 1 of the sensor camera means 10 is 
attached for example, on a link L4. 

[0038] Whenever [ to a sensor camera means / incident angle ] (theta 2) can be changed simple, with 
the include angle of the inspected object (substrate) 1 and sensor 12 by which a good image is 
obtained by considering as the above-mentioned configuration maintained. 

[0039] Moreover, as an exception method, as shown in drawing 15 , the parallel motion mechanism 
to which it wrapped around and the medium link was applied is also employable. That is, pulleys 32 
and 33 are formed in the both sides of the Sai chief base material 3 1 free [ rotation ], one pulley 32 
can be attached in the substrate susceptor 200 free [ rotation ], a sensor 12 can be fixed to the pulley 

33 of another side, and it can also consider as the configuration which connects both pulleys by belt 

34 like a metal belt which is not expanded and contracted. 

[0040] Even if it is the case where a base material 31 is inclined at a predetermined include angle to 
the substrate susceptor 200 according to this embodiment, it will move in the light-receiving side of 
a sensor 12, always maintaining a fixed include angle to the flat surface of the substrate susceptor 
200. In addition, the lens system 1 1 of the sensor camera means 10 can be attached in the Sai chief 
base material 3 1 . 
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[0041] Also in this embodiment, whenever [ to a sensor camera means / incident angle ] (theta 2) can 
be changed simple, with the include angle of the inspected object 1 and sensor 12 by which a good 
image is obtained by considering as the above-mentioned configuration maintained. 
[0042] Although each above-mentioned example explained this invention in relation to detection of 
the unevenness of exposure by the exposure machine in manufacture of a liquid crystal display panel 
(liquid crystal TFT substrate) The exposure unevenness of the laser annealing at the time of this 
invention manufacturing a poly-Si TFT substrate, That is, the same effectiveness can be acquired 
with the unevenness ? s after irradiating laser's at a silicone film etc. having been effectively applicable 
when inspecting the unevenness of a pattern by observation of the edge section of a pattern, and 
having mentioned it above. 
[0043] 

[Effect of the Invention] As explained above, the surface pattern unevenness detection approach and 
equipment of this invention Since it considers as the configuration which inspects the unevenness of 
a pattern by irradiating light to the substrate with which the pattern was formed in the front face, and 
observing the scattered light from the edge section of this pattern The surface pattern unevenness of 
the object by which an optical exposure is carried out can be preferably inspected effectively using a 
line sensor camera. In manufacture of a liquid crystal display panel (liquid crystal TFT substrate) 
etc., it can be used especially effective in inspection of a resist pattern. Not only the unevenness of 
exposure by the exposure machine but the defect of a resist pattern can be inspected, and it can be 
used further effective also in detection of the exposure unevenness of the laser annealing at the time 
of manufacturing a poly-Si TFT substrate etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the detection equipment explaining the image 
acquisition approach which used the conventional two-dimensional CCD sensor. 
[Drawing 2] It is drawing for explaining the focus condition at the time of leaning a sensor. 
[Drawing 3] It is drawing showing the monitoring screen at the time of leaning a sensor. 
[Drawing 4] It is drawing explaining the surface pattern unevenness detection approach concerning 
this invention. 

[Drawing 5] It is drawing explaining image acquisition of the sensor to the leaning inspected object. 
[Drawing 6] It is drawing showing the monitoring screen at the time of observing the leaning 
inspected object with a sensor camera means. 
[Drawing 7] It is drawing showing the structure of a TDI sensor. 

[Drawing 8] It is drawing explaining the breadth of the point at the time of observing the leaning 
inspected object with a sensor camera means. 

[Drawing 9] It is drawing seen from the upper part explaining the breadth of the point at the time of 
observing the leaning inspected object with a sensor camera means. 

[Drawing 10] It is drawing explaining the migration of a point which carries out image formation to 
up to the sensor at the time of observing the leaning inspected object with a sensor camera means. 
[Drawing 11] It is drawing explaining the optical arrangement which does not have pin dotage in the 
sensor side vertical direction at the time of observing the leaning inspected object with a sensor 
camera means. 

[Drawing 12] It is drawing explaining the best optical arrangement without the pin dotage at the time 

of observing the leaning inspected object with a sensor camera means. 

[Drawing 13] It is the outline block diagram of the detection equipment which can detect the 

unevenness of exposure and pattern defect concerning this invention to coincidence. 

[Drawing 14] It is drawing explaining the mode which supported the sensor in the parallel motion 

mechanism. 

[Drawing 15] It is drawing explaining the mode which supported the sensor in other parallel motion 
mechanisms. 

[Description of Notations] 

I Inspected Object 

10 Sensor Camera Means 

I I Lens System 
12 Line Sensor 
20 Light Source 
23 Half Mirror 

200 Substrate Susceptor 
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